Human immunodeficiency virus type 1 evasion of a neutralizing anti-V3 antibody involves acquisition of a potential glycosylation site in V2.
It has been reported that the addition of a potential N-linked glycosylation site (PNGS) to the gp120 human immunodeficiency virus type 1 (HIV-1) envelope glycoprotein provides protection against neutralizing antibodies (NAbs) by acting as a 'glycan shield'. In this study, we induced insertion of a PNGS into the V2 region of HIV-1(BaL) with the KD-247 anti-V3 neutralizing monoclonal antibody. In the presence of KD-247 (200 microg ml(-1)) at passage five, viruses with 3 aa mutations in the C2 (T240S and I283T) and V3 (T319A) regions expanded from pre-existing variants. After six passages with KD-247 (>300 microg ml(-1)), a PNGS emerged in the V2 region in addition to C2 (T240S) and V3 mutations (R315K and F317L). A variant with a PNGS insertion in V2, but no V3 mutations was sensitive to KD-247, whereas a clone with a V2 PNGS insertion and mutations in V3 demonstrated a high level of resistance to KD-247. Replication kinetic analysis revealed that the F317L mutation in V3 played a compensatory role for fitness-loss caused by the PNGS insertion in V2. The evading HIV-1 variant did not revert back to the wild-type virus after 14 passages without KD-247. These findings demonstrate that the virus with fitness-loss mutations can replicate equally as well as the wild-type virus to acquire some key mutations in the V3 stem and the C2 region, and the compensated variants containing PNGS do not revert back to the ancestral virus even in the absence of NAb.